Assuming the integrals of the structure functions over the scaling variable x= -q 2 /2v to be finite, relations for the "parton-core" structure of nucleons are derived. These relations allow us to test the commonly used assumption about the "parton-core" of a nucleon as an equal mixture of quarks of all types and the assumptions of charge symmetry and equal distribution of the nucleon momentum among the different types of quarks. § I. Introduction Deep inelastic lepton hadron scattering presents an effective method to obtain information about the structure of the hadrons. What does a hadron consist of? Are the constituents of a hadron also particles which obey the same physical laws as the hadron itself? Or are we. confronted here with a new form of existence of matter? These are all questions of principal importance. In this sense Feynman's Parton 1 >-a> deserves careful attention ... To speak with Sakata 13 > we might be faced with a new stratum of matter. We will discuss here a QuarkParton-Model for deep inelastic lepton-hadron scattering. 7 >-9 > Kuti and W eisskopf 10 > have divided the partons (as possible constituents) of a hadron into a valence-and core-part. These expressions are taken from the molecular and atomic physics. We believe that they reflect the physical reality better than the usual terminology so that we will adopt them in the following. According to this model a baryon consists of 3 valence quarks and of a core which is mad·e of an infinite number of quark-antiquark pairs.
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In most Quark-Parton-Model calculations 7 >-lo) one makes the following assumptions:
Assumption 1
The parton-core of a nucleon consists of an equal number of the three different quark-antiquark pairs.
Assumption 2
The charge symmetry between proton and neutron holds also in the deep inelastic region.,
Assumption 3
The momentum of the nucleon is distributed equally among the quarks of various types. These three assumptions are by no means trivial and need careful experimental tests. The conventional methods 7 >-IO) of calculation in Quark-Parton Model use the above three assumptions and make an ansatz for the probability functions for the configuration and momentum distribution. Parameters pf the probability functions are fitted to the experimental data. This way of calculation will certainly lead to wrong probability functions if the 3 assumptions are wrong.
In this work we will derive relations which will allow us to test the 3 assumptions without assuming any explicit form of the configuration and momentum distributions. In particular we are concerned with the core structure of the nucleon. Because of our ignorance of the core structure we will make a general ansatz 11 niB (i = 1, 2, 3) are non-negative integer numbers such that n1B: n 2B: n3B is the ratio of the 3 types ofpairs in the core. We assume this ratio to be independent of N. n1B: n2B: n/ = 1 : 1 : 1 corresponds to the assumption 1. The index B points to the possibility that nl might be different for different hadrons. In this case the three numbers (n1B, n2B, n/) are a characteristic quantity for a hadron. The validity or non-validity of charge symmetry between proton and neutron in the deep inelastic region depends on these numbers. With the help of the ratio n1 : n2 : n8 (we omit the index B) we will define model 1 and model 2 as follows:
Definition : Model 1 and model 2
Quark-Parton-Models with n1 : n2 : n8 = 1 : 1 : 1 will be denoted by model 1.
Quark-Parton-Models with n1 : n2 : n8=F1 : 1 : 1 will be denoted by model 2.
In the next section we calculate the ratio n1 : n2 : n3 in the general case when neither of the assumptions 2 and 3 are used. We also give the results for the case where one or both of these assumptions are valid. By comparison of the results from the three methods these three assumptions can be tested.
for nucleons to be finite.
We define quantities which we need in further calculations:
The probability for N configuration. The probability density for the momentum distribution of a quark of type i in the N configuration. xp is the momentum of the quark, p being the momentum of the nucleon.
N,
The number of quarks of type i in the N configuration.
Pt(x)=i.:.:,NNdNi(x)PN:
Pt(x) is the expectation value of the number of quarks (antiquarks) of type i with the momentum x in a nucleon.
Xt={ 0 1 xP,(x)dx:
Xt is the momentum expectation value of the i-type quarks.
Nt=i.:.:,NNtPN= {o 1 Pt(x)dx:
N, is the expectation value of the number of the quarks of type i.
Using these quantities one can easily derive the following relation.
(1)
With the additional assumption fN'(x) =fN(x), i= 1, 2, ... 6, which corresponds to assumption 3 one obtains a further relation:
2 Nt and Xt
The determination of the ratio n1 : n2 : ns in the general case is reduced through the relation (1) to the determination of Ni. In the special case when assumption 3 is true, we can also determine the ratio through :x,.
A n1 : n2 : n8 and N, for the proton
We consider here the proton. For the neutron the method is the same. The structure functions W1"' 9 (x) and Wa"' 9 (x) for protons can be represented as folc lows: (A4)
The lefthand sides of the above relations (AI)'"'"' (A4) are in principle measurable.
The righthand sides contain as unknown quantities only Ni. To determine Ni uniquely we need two further equations. From charge conservation we obtain
where ei is the quark charge. From electron-proton scattering we get the 6th equation
The system of equations (AI)'"'"' (A6) has a nonvanishing determinant D, given as 8 D= --(2 cos 2 8c-1Y. 27 (4) Nt is thus uniquely determined. Thus, without making use of assumptions 2 and 3, we obtain the ratio
We emphasize that we have not made any assumption concerning PN' and fNi (x).
With Ni we have obtained also the total mean value N of quarks in a proton:
2. 2. B n1 : n2 : ns and xi for a proton The determinant D of the system (Bl) rv (B6) and (Bl) r v (B7) is nonvanishing and has the value D = f cos 2 (J c (1 -2 cos 2 (J c).
Using assumption 3 we obtain the ratio given m Eq. (2) as (8) where now the :X4, x~ and x6 are determined. We mention that the expectation value of the number of the gluons in a proton can also be determined.
C Determination of the ratio n 1 : n2 : n3 using assumptions 2 and 3
In this case the structure functions v W 2 (x) are sufficient: The determinant D of the systems (C1)"'"' (C6) and (C1) "'"'(C7) IS (9) Dis nonvanishing for cos 2 0ci=l. D=O for cos 2 0c=l. This is obvious, because for cos 2 0c=1, W;" contains the same information as w,•P. Using assumption 3 or the relation (2) results in where now the x4, x6 and x6 are determined. § 3. Discussion and conclusion
1 Test of the assumptions 1, 2, 3
We use the following notations:
(n1 : n, : ns)A. , 
2 Model 1 and model 2
There are not yet enough experimental data available to determine the ratio n1 : n2 : n3 and hence to distinguish between model 1 and model 2. Investigation of the core structure seems to be important, because the difference of these two models arises only from it. The question arises whether it is possible to separate experimentally the core contributions from the valence contributions. To answer this question we consider the following processes:
.l+ + hadrons , D+K---;.l++hadrons.
(12)
We recall here an important difference between the electromagnetic and weak current in the quark model. The former interacts with all the six types of quark (antiquark), whereas the latter interacts with three of them only. To be concrete the weak current responsible for neutrino (antineutrino) induced reactions interacts with q2, q8, q4 (ql> q6, q 6) only. Due to this fact the valence quarks of .s-, s-, n-and K-do not interact in the above reactions. There are therefore pure core processes. In the case of model 1 the cross sections of all these processes will be, up to phase space, the same. For model 2 this will be in general not the case. These processes are unfortunately not yet measurable.
Another important quantity for the core structure is the structure function 
3 CERN neutrino experiments (Gargamelle experiments)
In CERN neutrino (antineutrino) scattering experiments on Freon are in progress. Freon consists of approximately 50 % protons and 50 % neutrons. The structure functions to be measured there are the average of the structure functions for proton and neutron. That is (13) What one can calculate here with the help of the relations (A1)'"'-'(A6), (B1)'"'"' (B7) and (C7) given in section 2 are thus the quantities N, and x, defined as
The indices p, n mean proton and neutron, respectively. So the information one can obtain from these experiments is less than from proton and neutron separately. For the test of the assumption 1 from the information from W 3•'P(x) one needs some detailed knowledge about PN and fN' (x). Just for exercise to see what results are derived, we used the ansatz of Kuti and W eisskopf for P(x) for both model 1 and model 2. The main idea of their ansatz is that the scattering of the valence quarks is considered to be non-diffractive and that of the core quarks to be diffractive. One important feature of this ansatz is that for x~o the core quark contributions dominate whereas for x~1 the valence quark contributions dominate. We consider the special case of the model 2:
for proton, nt : nt : ns" = 1 : 2 : 0 for neutron . 
Here Wa•'P=/=0 means that these' structure functions are of the same order as W,V·P. 
i=l
